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Schuster made the important observation that a pyrophosphate of
thiamin isolated from yeast is cocarboxylase. Since this coferment
increases the in vitro oxygen uptake of brain tissue from thiamin-
deficient animals it is indicated that the vitamin does play an active
role in tissue oxidations, and that hyperglycemia, loss of weight, etc.,
are,directly attributable to a deficiency of the vitamin in the tissues.
A full discussion of this significant subject would exceed the limita-
tions of space in this chapter. It suffices to briefly mention the im-
portant contributions of Peters ('36) and coworkers at Oxford Uni-
versity, whose persistence in investigations of thiamin action has added
greatly to an understanding of this problem. They have unequivocally
demonstrated that thiamin is a catalyst in the oxidative removal of
the lower degradation products of glucose metabolism. At first the
Oxford workers (Kinnersley and Peters, '29) favored the lactate
oxidase theory of thiamin action, basing their conviction, in part,
upon an apparent increase in the amount of lactic acid in the brain of
pigeons deprived of thiamin. Later a test for pyruvic acid was found
(Peters and Thompson, '34) and it was demonstrated that pyruvic
acid accumulates in the blood of thiamin-deficient pigeons (Johnson,
'36). More recently Peters (I.e.) has discarded the lactate oxidase
theory and now concludes that thiamin "... is related specifically
to pyruvate oxidase in its aerobic reaction." This specific action
manifests itself in two ways, (a) by increasing the oxygen uptake
under precisely defined conditions, the so-called catatorulin effect, and
(b) by decreasing markedly the pyruvate formed by thiamin-
deficient brain tissue.
Sherman and Elvehjem ('36b), by means of a thiamin-deficient
diet which produces polyneuritis within two weeks in chicks, further
elucidated the subject when they showed that heart and kidney tissue
acts similarly to brain tissue, with respect to pyruvic acid. Moreover,
they have shown that the removal of pyruvate injected intravenously
in polyneuritic chicks is much slower than in normal chicks. These
data further suggest that in thiamin deficiency there is a failure in
the tissue metabolism of pyruvic acid. The findings correlate beauti-
fully with the demonstration of Lohmann and Schuster that a pyro-
phosphate of thiamin is cocarboxylase. Since this coferment has the
catatorulin effect it strengthens the view that thiamin is indispensable
in the metabolism of carbohydrate.
Finally, it is of importance to note that methyl glyoxal, the aldehyde
of pyruvic acid, has been found in the blood and urine of beriberians
and animals on a thiamin-deficient diet (Arakawa, '30; Chiba, '32;
Uga, '35). Geiger and Rosenberg ('33) noted this carbohydrate de-
gradation product in infants with toxic symptoms. It has been
suggested by Platt and Lu ('36) that a determination of bisulfite-